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PROBLEM TO BE SOLVED: To provide an image forming device by which the residual amount of 
nonmagnetic one-component developer is stably detected and a developing device used in the image 
forming device. 

SOLUTION: A light-transmitting window 56b is provided on the side walls of a rotary shaft 55 on both 
sides in an axial direction out of the side walls of a case 51 forming the toner housing chamber 52 of the 
developing device 50, and a light emitting element and a light receiving element are provided at the 
outside of the case 51 so as be opposed to the light-transmitting window 56b. Also, toner at the toner 
housing chamber 52 is fed to a developing chamber 57 through an aperture A by the rotation of an 
agitator 53, and the toner at a developing chamber 57 is carried by a developing roller 59 formed of 
silicone rubber by a supply roller 58. The toner carried is held between the contact part 64b of a layer 
thickness regulating member 64 and the developing roller 59, and the contact part 64b is formed of the 
silicone rubber. 
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m&mtz£vxi%mz.Mf$,Ltix^u>>-T? v /urn® 

SffiWRl^flaiP LT4SS[t 6 m m~ 1 0 ju m, 
tt. ]»■*— WSHF-oatHfcS'i; *«r*Hftfl& 

a* s Jfi$^ BETffitfSl 5 OOfcOS: h-^— «6HP© 20 
1. Ofifi (wt) %8fe&DU B E Tittd* 5 0(Dfc<Z>£r 
ht-SSf©0. 5SS (wt) %WLfc s 
[0 0 5 6] BETfiii> mm&W.m£*tx 

ft:mVg) X-mZthZo tot, BETffias*§^ 



/4 



iff** £ < , B E Tffi^/h $ V ^S«£S*^ # < 
•So iiacOBETjBI^ffi-CBETfliCSr 

mmu a,m$iftmm)i.mwmmfe$imF 1 ows o r 

b 2 - 2 3 0 0 Srttffl bfc„ 

[0057] r<DJ:$t^ h-^-— »ffi«>r«^jfiV^ 30 
iSI^ht-TS)^ b*»t,. BETttiU5 0©SfcK 

bfc y * §r i . o as%, *i-8s#j t vxmn v 

&mnK£*)+ftti:ttnmi!>mh*iz><z>x^ m^»mta 
&.<mtbxitsMnti:Mmmmxz z> 0 bet« 

5 0©->!)*li« BETtfl 5 0©>y X^tt-^X 
—<Z>ffiffi&&i&T BETfil5 0Oi/5*© 

«»iM©^»c*3»t5 h-r-miL*iz.ttvx<Dm.&*)i& 
[0058] »#mmm t utr^- * 5314, a 

5 3 a <D5fe«ggptr x P E 
T (jKy^w^v^^— h) -CflftASfefc?'— b 
«<OSSS55 3 bimQttVhtlX^Z>„ $^SW5 3 
a (i. E3S.O!04{c*-rj:5(c N ^ 5 1 (DffiWm 
5 1a, 51b Ktt££ftfc(H]$E]ftt5 5 h—m^J&teZ 
*irC*5 •> , ^lel^ 5 5 (Onmcfi^T 6 3 9 tf 

4>fc< itht-«att5 2 0>PJfSS7#R©jEffiigB5 2 a 50 



*—^*»e><DiiiteKSfi*^^r6 sefiatstisfct % 

ftUttS 3 a^TJ«jgSSi5 5 3 bH457i^-^ 5 3 
»H2fc*-f^Hi*l«aKlHl<EU JBSKB 5 3 b WUIA/« 
Wl-Cht- 4KMC5 2©jK®gi55 2 a fclMftU 04 
!-^-r®W 1 COJSi^S^ iot ht— S-PBPgCAJ^if L 
±ff«. JMHB5 3 b 3t*WH*5 3 

#5 3 a (CIS. 03S.tJ504{C^-f-<t5(-MP^5 3 c 
#J&S$*bT*5!K 3ttffitt5 3 a OBJiBCMffi: b"^ 

3mmt5 3 a S^Hgiass 3 b0>ft^3nfilft$ 

£3ivCl3iK 0 3 J: 5 *J«a»f5 3a»tf 
jf 5 3b Wiaa^l*> ffim<Dftmi®& 56a, 56b 

[00 59] 5 4 14, mmTV'r—? 5 3 <E>3t 

#g|5**5 3 a k-mzi&mZ)ritc3i&&tt5 4 a m 

4 ic*-r«t 5 tct&awms 4 a o^wtvonttKisio 

#ltfe*l*ll7-f^*- 5 4 b i:*>e>«^SiXS. P'l'^— 

5 4a OHlte(-#oT7t^ja^5 6 ©OTCjggLta 

V^S 0 JS»«B«-5 4©^mt5 4 a tt, —Hi 

LT> TV*r—9 5 3©^g6tt"5 3 a ^jglRj^TW 
IC*SJ:5J-, IP*>, 7ifW5 3©3d«W5 3a 

[0060] 7t5SiS^5^tt, r^y^.#y*— 

tt^aWftasH-CfcD* @3Xt^0 4jj:^-t-J;5(-'7— 
^51 OSSTfc^g; 6 0 {IKOflSS 5 1 a d Ik *) # It t>Hfc 
3tSiS^5 6ai:, S)t^S 6 KUOflHK 5 1 b 9 

fc, mfc©7taiaSC5 6 a, sebli, h-7^— JtZ^ 

5 2 i 5 krh- e>tvr*5 9 , mib« 

#SBW5 4©!7-f^— 5 4 b^5tj|{C7feSiaS5 6 a, 
5 6 b<DSOSt:$t£JM> "Tlfi*± 5 mfflf^SnTVSo 

7fc®©&5 6b (5 6 a) tt, @2|c^i"±5 
tc. 3 t»»SW5 4(D|Hlte t P<L>ilfeSr-&tf 

•5) Gi;*) fcMP05A{ffl©d:BtcfiS:itf>ttTV^s„ JE 
fc, b y yi?2 a©)feSii^5 6 a, 56 b 

62a, 6 2 ba*7gj££ivC*5»), HPSC6 2 a tt3tS 
i§^5 6 a—«?53t<OAJWSrWfBi: U, WPS?6 2b«:7fe 
Sia^5 6 ba>f>©}fe<Offl&$rnrf6»£L-CV'>.5 <> 
[0 0 6 1 ] Sl±<OX 5*>fe5®©St5 6 a, 5 6b#» 
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[0 0 6 2] 3§}fc^g:6 Of*, 71— A2 blc&Dtttt 
f5^S*/W^6 Oat, AbM^S 0 afC^^HSS 
« 6 0 b k , 6 0b _k{^lt ktufcj&ft*^ 6 0 

c kfahm&ZinXV^Z. sJn/^6 0 a vs.-??* 

*f-yi>frbMf$.&KX%!i*), fr/V^G 0 a<03tSaa^5 

6 a tcfcrrRj-rstfyicte, -#^^9^7^^^ 

>X6 0 di>Wl&£frX^2> 0 /f*5, 5l3te^6 0ctc 
tt— mt VX&ftyj*— KSr^V^VNSo 10 

(0 0 6 3] g?fc3M8:6 1 fc^«SK, 

^•J^t^ttS^/W^e lai, »alvW6 1 a{d^«f 
£;ft5X«6 lbt, WiW&Q 1 b±{c|S(tf>nfcS3t 
l^6 1c t#>f>*»££*VC^.5o -fefc, */V^6 1 a 
J47'7^^3'^^e>^$tl-T:*3t), ftA^e 1 a<D3t 
Sj&&5 6 b Icatfa-rSffllKcW:, — ft^tcfc •) 
^5»^W^X6 1 dim^tlX^^. S3fc*T- 

[0 0 6 41 ±3*Ufc^3t^6 0 c, ^y^y^u 
yX6 0d, K7A*-hyyi?2a©HP656 2 a, 20 
?fc3SiS& 5 6 a , ftWffif& 5 6 b > — J- D y*? 

2 a<OlBPSi5 6 2 b, 7*7^f?^l'^6 1 d, 
S3t*^6 1cJi, 03Xt/E4{^-fJ:5tC Wit— 

B&WftfcStK Mag? 6 2 a £ilo-Ofe@ia&5 6 a 
=66-3 3ftSia&5 6 a ir}£gi&&5 6 b 

i!56a SrSiS LfcftWu S*fffil<03feSiS^ 5 6 b KA 
WU rO)fc3ia^5 6 bSrSiaLTMPSP6 2 bSrsl 30 
ot/7^f , 3'^ l^yX6 1 dJclAirrSo LT> A 
ttbfc^£tti<D7 , '^^^-s'^ U-^X6 1 dlUott* 
ZtV. §3fe*^6 1 ctCTS>fc$tt5o 
[0 0 6 5] §316^6 1 ctt. ^5^-TJ; 5f-, g 

*lfeeg^-ej*s>t** s ^/J^^^ti®Ett*Mi^5 v 

(CjfiV^Srt S>t** s *7C05ggJC«®JEffl:>SSfS^O 

Sffffl*s^b-re 0 *«S^fii-ett. r©«t5*S>tm 
^6 1 c<Dftt>&^*?u-7v±y?-^frbti:Z>m^V 40 

raT2rtic*5tt-5-&w-a^ ^^jai^te»WT2icfi«e> 

[00 6 6] (Bj^J) *HJfi^filfJ:t5»tSS« 

iS5o <r>WiY£m*nmz.%m-fz>o 50 



[006 7] if, h-t— <D&_M£<D® (KT, N'T— 
ffifc-*"*) meiZ&mx-TF-t* 5K:7fej£i®&5 6 
a, 5 6 b iJfcitTWCiiK, h-t— «K^5 2 

W-tZo Z<Dm^K\tT^—f 5 3 ©lilted <t 
SC5 3 b^hT— 4X3^5 2<DSBt}f^b^*SP> h"^ 
— i|K^5 2ft<D f^— £&#U Io7^f-^ 5 3 
<om&&5 3 b*S|^2^-rj; 5 KMnSBAKPJjSLje 

l*9iffe^5 7tc«£j&£*a,3 0 TiMfSM* 
5 4<DrM^— 5 4 bfct}fcgia&5 6 a, 5 6bO«I 
Sr$*£H5!bf££r^5tf^ ?fe3tiS& 5 6 a t 5 

5 4 bl-±oT«#ltf>;ft,fc}fc;®©fg5 6 a, 5 6 

s„ tot, &ytm*6 o cfrt>mM£ivtcm*h-r~- 

Jfc^5 2l*}£rjgiS*i\ S*^6 1 c ©fflTJjc&ft 

[0068] b^-coggsfls^u b-r—m& 

m 6 KHIS-C^-t- <fc 5 KftSUSSS 5 6a, 56b <D{£g 
3fcSiS^56a, 5 6 bttMISP^/^— 5 4 btci 

^w^-;— 5 4b^@6 (c*-t-'feM^e>E 7 tc^-r^a^ 

3 b t,^A/^«St? JR^5 2«0jS®gP5 2ai 
S^L^*se>IiIte-rSfc«). h-7— Jf&3rP5 3btf> 
iotl7 (p*-f-^ W B O^rfn] <cjf L tU $ ixft 
jSia^5 6a, 5 6 bSr«5«t5t-'i'5. r<0±5J-b. 
-CS^SI55 3 blCi4>T}f bffl^S JCtoTTt ' 

5 6a, 56b JjSS^-S^ratt, SJC^Cc 

3tSi§St 5 6a, 56b ja^fj^ ft*5/>^ < * 

5S>tSia^56a, 5 6 b«rii-5^FMtt®<^.5 0 ?6 
oT, **S#V^x 0 5(C^i-S:>fe^6 1 c CD 

WTJWP-u^/^raT 1 *J«< ►) , h-^— *^iJ>^ 
V»S, 05{c^-r§>t^6 l<OM?}<r>v*-l"</l'mffl 

[0069] —is. mmffln&A&mz-x h-r— itsu&m 

5 8t3^{fea-7 5 9i:c75|fJiaJtJ:*5V>T, fc^eftcD 
-7 5 9tIf«M7'wK6 4<omteU6 4bi©Jf 
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U If J5««l:7* V — K 6 4 ©8$*gi5 6 4 b «=f 
6 4b« h-^— SUSHIS) fil^K^fcH L^^t-^iJco^ 

[0070]^ LT> MIE^JfC^J^W- K6 4 

5 9<Dffff^K:^T+#JcJi£lg^®®ffi£tt.$- 
Sttfc W — 14, MIBjfffigCSriijaUT^Tfe 0 

-CD-gi5tt, ^SE3te K7 A 2 0 

lfe{^-o-C3S^Wf^7t K7A2 0W*ffitc:##U ?& 

^5 2^iM£*v5„ 
[0 0 7 1J Z.<OX 5t-LT IR^5 2^M$ix 

5 _B£<£>± 5 Kmmmm^ v— kb 4 t^fe 

■7— 45tf&^5 2rt(c*3lt5 h-7— cDiSElbtttt©T-rsr 30 
itf*&v\, h-T— >XV&&5 2F*?{c*5V^f4, _h)£©J: 5 

ontwmKisiM- h-7--4z^5 2<Dj£geic^-rsr 
[o o 7 2 j #i«i£7i5fSK*sv^-n4. mm&ffl? 40 

K 6 4 CD^&fcgC 6 4 b Srv-y = — ^^A-e^Ufc 

»>, 8HS48B6 4 b *fa<D=tJ>.miX-Ml&-fZ>m^\Ztt'< 
Jlff#lfftl:7*U- K 6 4 <D5Mfen — 9 5 9 JC-*H-5jf 

ffi^jsrffi^-rs r t &x$, ft-m?\v> h-r-mt*im 
[0073] ft**, *3§iuf4, zoxittffimzmfez 

tVZ>b<OXft.t£<, I— K 6 4 6 4 
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5fc«>, ~>y A£/BVNfc^J; 9 t^SSfJ^ 

V- K 6 4 <Z>5Hfen - 7 5 9 lz.M-tZ>flE.t) &SS < 1"5 
^tfSfcSo L;i>U £«>.}: 5 £JW£Afr iff < Lfc4ft£> 

■c *> . wis^fet!^ 6 4b =r j±w&*> <o nrnmoM 
mz.&fritx%mi-z>tc)t>. XT>uxm^<o&miz.£ 
vm&ift&ffiis.Ltcm&iz.it^x. K-mftko v-t-uml 

[00 74] <OSSil)'tt©ffiTaste^-rS r 

i:(d«tt), Ti/<r—?5 3Sr b^— i|X^5 2l^t?lHlte 

v—t^lf-^^y 1 Jc^LTSi^Mbi-^ X 
-a-Ct. K-7— 1RS§^5 2rt© h-^-{i^9Sr^$ 

[0 0 7 5]ifc> 1--7— It5f^5 2t^^5 7tSr 

-a-, hzwt.m<om^mn^m^&mffivxg>m{cfii 
[0 0 7 6] *mmm-miz.%>\,^xte, H-mftit l 

TBETll 5 0<?>nm<D/}\& *?S:^UTV^^ 

5« u^<>, tm&'hztmmiitdttX'te, b-r-^i/ 
^-ii&K^xMmmKMox^mvtcm^iz.^ 
b-r—mn^m-^ •? i^t? j; 5 9 x h-7-— ©«je 

B E Tffi 15 0 * V y *<D^Sr^-T 

5 (D-Cfcfcft <, BE Ttt 15 0 <Dmm<0'b Ztei/VXt 

fl-8sUTV^<D-T\ BETffl5 OOJK@(O^C#/ii/y* 
©X^-t«t±otB E T{|[ 1 5 0<OH&&<D/\^t£ 

isy*<D b-r—m&^-iz.zttzm-i. *> i£<^£-?£!!Kg$ifc 

Sr^»^«or i;dS-C#S. BETfi5 0©!|a 

S<Z>7<:#*^y*^Si-Sii:»c<toT x BETfl 

5 0 <Otsmcr>/}^^V *<r>^.ir^mvtcm^lz.it-<X 
V)Wimz.ttb-)--<omm&&&T£it?>ZkKti:ZtK 
S»3Wt-^«BETttl 5 0<D*if&<D/h$^:^y *<D 

b-r—mu^<om^ *> ii^?sr6Sjt ut. f-7— <omwt 

14S-S<-A0»-«o o ^(D^. JiifiUfiJ; of£TV=T 
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[oo7 7] r^jc^u ftxomuxi^ mmtm? 
©®7Lfe h-*-- # h-j— njusart-wtjip-r* b. b-r 

^fi&WSrfi 1 5 - t ^-e#^d>ofc 0 20 
[0 0 7 8] ^oT. **JS^«8tcJ;tu«. ft*R:Jt'< 
Tffi&TIEflta>>o^£Lfc h-^— gg*tfcm£r*T5 £ b<D 

[0079] m»m *mmm<r>mm.*m^ 
xtvm&ik b-r- v>mm&b<oM&. Rvzcommatb 
b-f—mmmm^mmttommz^^xm^timmmK 

[oo8o] nntKi*.. iE&mi$L<offi&vk i a& b-r- 

ITU Vy©MHMSrttLT*5SS6 ^ 

m~ 1 0 /a m, ¥*$*S@8 /i mcO h?— WSfrttlrZ) 
h"*— SrfllVyfc. ^Lt> r«>h^-— Id, BETffil5 

o<oi<'y*<D3>.&b-r—mm.*<oi. on (wt) % 

8SADL.fcktf>> BETttl50O-/'3*iBETf50 
© V y * Sr^r it^ h © 1 . Oil (wt) 
"/iWULfct©, BETffl5 0©V!)*©*S: ht-S 
»f©l. 011 (wt) %^Pbfct,CO, BETH 
50©->y*i:BETttl 0 0<Di/V *&Z:tv^ti b~T 
-ifif©!. 011 (wt) %mtoVtz.h<0<OZ:iT,^ 40 

[00 8 1] aspens, *y*p»$ ^a^t*^tti2<0 

/•!7^T^^-PTNiS;«m 149m 7 4 
Aim, 4 4 tim<D3mm<r>&&3mMteb u h-^-— 4 
4 g-Cl 5#S»$-frfcgltC, 3o©ffi|Cgofc h-^-— 
<0^@%<O-a-W-Sr^*t U 100 -@*&£i£RH£ 

[oo8 2] *4vp*w>b^— s-^-c, b-r— 



*5> H©{CfflV^c^|fe^eJ-*5V>Ttt, StLV^-?— £ 

6 1 ccm^c-^MHtt, mizmvLMmxhz 

6#rart{C^3V^T. ^H-?2. 2 2fK IP*>3 7%ift 

5o mMcftwctt:, S9^^»M-e*>5 6# 

y^r -i — h ^J^"t"S <fc 51-^^bfc 0 ££oT, h •?-—<£> 
tz.W&<D b-r—W&'g.S 2 rtco h-J-— 2S4hfc 7 0 g Kfc 
[0083] @8^^>, BETf 1 5 0 <?>fil-ffifal<r>%-$: 

fi\-mz-&izi&&\azffim&<ommit 8 9 x$> 9 , bet 
fit 5 o<o^.^pj©^sr^^-frft:#^©iifttbtt©iis-e 

fc5 6 6 J; >? fcffi»-CiS< ^oT*3>J, BETillOO 
[0 0 8 4] BETttl 5 OcDfl-jiSsglJi B ET#[ 

5 0 (Djwmi&wm vftm&\u*ffi9b&<Dmm-t 8 0 -e 

fcO, BETfil 5 0 O^-^riJcD^S:^ Lfc^ldJt 
^-CiSSlttdS^ffiTi-So BETltlOOW 
^•©^•^iJtBETfitl 0 0i:»)/^$^^^^JS^fflV^fc 
^-g-ictt, BETftlO 0«±<O^^iJ©^SrfflV>fcii 

l^±^tb5^BETffil 0 0 ±»)/h;*Vvfl.8s£ijas5l 

[0 0 8 5] i;h,l;:*tU B E TflS 15 0 <OfibWM b B 
ET®1 0 0©^-^J^Wfflbfc»^-»ctttilt!ji)14(D*g« 
tt90-Cfc9, BETfl 5 0 cD^.^fU<D^Sr^Ufc 

BETfi o o (ofwmte. b -r—m±tmthz> & 

») &'J>t£ /.CV^, BETftl 

5 o <oft.m&}<ommm&mti:t>tiz> ^b?£< +&{z&n 

[008 6] »c^, ^ejx^tu© b-r-zm^xmm&jti: 
$>&&ftotc&<o b-r-vyftft*) b b-t-x-i'-T'T-^'m 

[0 0 8 7] ^-f, «ftSbttcOiS5V>BET|l:i 5 0<Dfl-8s 

tw^$^fcg5co bi-—mmt*6 o gt?s>cfc 0 
rnj*. ^s^!)lr*5^^T^4 b-^- ff>mbmm< b-r 

w®i&mxH.3bz>i><D0>b-r-mm&m(omm 

t>ig.'J>&TVt£h<Db3l;Z.<btiZ>o 
[008 8]JJC»C, BETtfl50©^iS»i:BETffi 
5 0<D^^J<D2«ScDW^J£r^&Lfc b-f— Sr^V> 

atU7 0gi?^fe. ^^*3*»e>h^— 
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:/7^{cS5*-e> b-t— (D^^i^Zt^^bim 
m^i^tc 0 b e rm.5 o (oft-mft&fibtisrtz rttio 

T, BETttl 5O<Dftm&l0>fr&m^tcm&£*) $> b 
i— <omW}&te&T-tZ>i>K *£@<E>*tftBETtt5 0 
<DM-m?IK <fc •> JMJ**'*—*- £ i: 
#T?#. *fc#©&fc*£*BETtel 5 0<O*M3s#J<E> h 

[0 0 8 9] ffiM&<0&h&^BETffi.5 0<Ofi\- 

t-aitt5 0 sXhotc. h-^-— JR^5 2 <T> 

[0 0 9 0] JSfcK, «Etiltt«)*tiSSV^BETill 50O 
fl-8S#J tBETHOO <DS>\-m&\<D 2 «®©fl.85#J -Sr* 

)^fijsrffiVNfci&^^« x 2mm<ot\-tmi0>o *>xum<n 

B E TfilC 10 0 @5?©3|&@£>/h£ ^^fU-Ctt^.^— 
S* J ^ffiT Ufc t (O b bfrZ>„ 

[0091] &L±<z>£ 5 ^mMk<o^m>(>. mmmm-? 

U— K6 4<OS«4ge6 4 b*vy =»- V -ejgfifc-T 3 
5if&n — 55 9Sr>U =»— V=*2»-CJ&ftU ¥ 

WfflkXsX^ BETffil 5 0<Dfl-8s#Ji BET<tt5 0<D 

Kmm<»2mm<Dft : ®m*n-m\^tL b-r-^m^^b 
[0092] *7-^i'*m*ifx*)m?. %<r>iku*m& 

[0093] fib. -<D<fc 5 #fl-8s#J©i!a*- 

[0094] **5. i31B<Z>j?f&l*, ^S^U<Oiia^^* 
[0 0 9 5] BUt, &ttJ*1IBK:£'4$*3B9!frR9!Lfc 
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i^tiXh Sit MMicttft-C ©T3b So 
[0 0 9 6] 

I^M<o^)*] »#^ifs«©iiHfc^£§g«{;i£*ui, 
<DX, f\-m&}<0 b-r~-®%Ltt*jrtZ>M-£ V) &^£*L 

*aB*rt-?©jt* 9 <oft4=.&v&mizm±-r2> -t&x 
jlo, m.mmftx^&^commimm'ox® 

m*K&vz&ftvtmKm^xftt>thz>$L®immi*i(D 

[0 0 9 7] f»^352fB«©®^^e(c < tttlix $L 
[0 0 9 8] §**£3fE«<DHffe^SS«l£i*Uf, 91 

5 \z.$i&.m<offim&<oi&.T\*nmiz.m±ztix^z><D 

[0 0 9 9] it*^4I2«<Oiii«^Sfif-J:^«^ W 
[0 10 0] ftl&m5W.m<Z>ffi&J&!$mW\Z£tit£^ Hit 
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eiMMNc* &'m&<DH-m&ltcV SrA-Ss bfc?life#J «fc 

*) i> . &'m®<oHim} h fann-mm t zmm b xn-m 

mco^-mn^x*). m®.mv>$mm*&.mzi&^k& 
\z. mm&£&T$&zmmiz&zmm&*z\wm>! 

KioT, m'htm&H-imivZi&MizMti v) iitf r k 

nmnw<o!w&.mz&vfz> h-r-tzM-rzH-m&Komti 10 

[0 10 1] W*«6iBi&cDW4fe^&giBJcJ:;h,fi, S 

t fcJ¥ff9W£rv-y 3-V=TA-C^ 20 

&T&£*>-mmn\z®±-f2>z\k&X%Z> 0 

[0102] m&m7&m<Dm®.Mf&mm\z£tLtt^ m. 30 

tcm&xh. h-r-miL+izM-rzfiym'koM*. *> 
*mmz.ffi3k-tz>z. k&xzz>(Dx. i-&ht-©(i» 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The developer room in which a nonmagnetic 1 component developer is held, and said developer room and the 
processing laboratory which is open for free passage through opening, The developer support which is prepared in said 
processing laboratory and carries out support conveyance of the developer, and the light transmission aperture prepared 
in said developer room, A developer residue detection means to detect the developer residue of said developer interior 
of a room based on the light-receiving condition in the photo detector concerned of the light which is equipped with a 
light emitting device and a photo detector, and it irradiates from the light emitting device concerned, and penetrates said 
light transmission aperture, Image formation equipment characterized by having the thickness specification-part 
material which has the press member formed by the rubber member pressed by said developer support, and forms the 
thin layer of a developer on said developer support. 

[Claim 2] Said developer support is image formation equipment according to claim 1 characterized by being formed by 
the conductive rubber member. 

[Claim 3] Image formation equipment according to claim 1 or 2 characterized by having further the developer stirring 
conveyance member conveyed to said processing laboratory through said opening while being prepared free [ rotation ] 
inside said developer room and stirring the developer in said processing laboratory. 

[Claim 4] Claim 1 characterized by at least two kinds of external additives with which particle size differs being **(ed) 
outside by said developer thru/or image formation equipment of any 1 publication of 3. 

[Claim 5] Claim 1 which carries out the description of at least two kinds of external additives with which the direction 
of the developer which used together the external additive of the minimum particle size and other external additives, and 
**(ed) outside rather than the developer which **(ed) only the external additive of the minimum particle size outside 
was combined with said developer so that a fluidity might become low being **(ed) outside thru/or image formation 
equipment of any 1 publication of 3. 

[Claim 6] Said thickness specification-part material is claim 1 characterized by forming said press member with silicone 
rubber at least thru/or image formation equipment of any 1 publication of 5. 

[Claim 7] Said developer is claim 1 characterized by being the polymerization toner produced by the polymerization 
method thru/or image formation equipment of any 1 publication of 6. 

[Claim 8] It is the developer with which image formation equipment equipped with a developer residue detection means 
to detect a developer residue based on the light-receiving condition in the photo detector concerned of the light which is 
equipped with a light emitting device and a photo detector, and is irradiated from the light emitting device concerned is 
equipped. The developer room in which a nonmagnetic 1 component developer is held, and said developer room and the 
processing laboratory which is open for free passage through opening, The developer support which is prepared in said 
processing laboratory and carries out support conveyance of the developer, and the light transmission aperture which 
makes the light which it is prepared in said developer room, irradiates from said light emitting device, and is received by 
said photo detector penetrate, The developer characterized by having the thickness specification-part material which has 
the press member formed by the rubber member pressed by said developer support, and forms the thin layer of a 
developer on said developer support. 

[Claim 9] Said developer support is a developer according to claim 8 characterized by being formed by the conductive 
rubber member. 

[Claim 10] The developer according to claim 8 or 9 characterized by having further the developer stirring conveyance 
member conveyed to said processing laboratory through said opening while being prepared free [ rotation ] inside said 
developer room and stirring the developer in said processing laboratory. 

[Claim 11] Claim 8 characterized by at least two kinds of external additives with which particle size differs being **(ed) 
outside by said developer thru/or the developer of any 1 publication of 10. 
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[Claim 12] Claim 8 which carries out the description of at least two kinds of external additives with which the direction 
of the developer which used together the external additive of the minimum particle size and other external additives, and 
**(ed) outside rather than the developer which **(ed) only the external additive of the minimum particle size outside 
was combined with said developer so that a fluidity might become low being **(ed) outside thru/or the developer of any 
1 publication of 10. 

[Claim 13] Said thickness specification-part material is claim 8 characterized by forming said press member with 
silicone rubber at least thru/or the developer of any 1 publication of 12. 

[Claim 14] Said developer is claim 8 characterized by being the polymerization toner produced by the polymerization 
method thru/or the developer of any 1 publication of 13. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the developer used for image formation 
equipment equipped with a developer residue detection means of a method to detect optically the residue of the 
developer of the developer interior of a room, and this image formation equipment. 

[0002] . 
[Description of the Prior Art] In conventional image formation equipment, when the residue of the developer in a 
developer is detected and the residue concerned becomes below a predetermined value, what was constituted so that 
supply of a developer might be urged is common. Although various things exist in the method which detects the residue 
of a developer While carrying out opposite arrangement of the light transmission aperture of a pair as an example at the 
developer room in a developer abbreviation which arranged the light emitting device and the photo detector so that it 
might counter with the light transmission aperture concerned in the exterior of a developer, irradiated from the light 
emitting device, and penetrated the light transmission aperture - the light of an parallel optical axis is received in a 
photo detector, and the method which detects a developer indoor developer residue according to this light-receiving 
condition is held. 

[0003] In the developer which adopted such a method, since it becomes impossible to perform residue detection of an 
exact developer when a developer adheres to the light transmission aperture of a developer room, the developer interior 
of a room is equipped with the cleaning member which cleans a light transmission aperture. Moreover, the developer 
room is equipped with the developer stirring conveyance member for stirring and conveying, rotating the developer of 
the developer interior of a room, and said cleaning member is formed in this developer stirring conveyance member and 
one, and rotating, it is constituted so that it may clean in slide contact with a light transmission aperture. 
[0004] 

[Problem(s) to be Solved by the Invention] However, even when it had such a cleaning member, it was difficult to 
detect correctly the developer residue of the developer interior of a room by the above methods. 
[0005] For example, although the method which measures time amount until a developer falls from a developer stirring 
conveyance member and it interrupts an optical path was common after cleaning a light transmission aperture by the 
cleaning member as conventionally indicated by JP,7-5643 1 ,A or JP,9-34238,A Since the fluidity of a developer 
changes with the differences in an environmental condition or duration of service by such method as indicated by JP,7- 
56431, A, The timing to which a developer falls was not able to change from a developer stirring conveyance member, 
and residue detection of the stable developer was not able to be performed. 

[0006] Especially, in the development method using a nonmagnetic 1 component developer, in order to electrify a 
developer in homogeneity, it is necessary to carry out rubbing of the developer between thickness specification-part 
material and a developing roller. Therefore, the external additive added by the developer for the purpose of fluid grant is 
buried with the mother particle of a developer in prolonged use, and the fluidity of a developer falls gradually. And in 
this way, the fluid lowered developer follows the circulation path of a developer, and is returned to a developer room 
side from the processing laboratory side where the developing roller has been arranged. Consequently, when the fluid 
lowered developer increased in the developer interior of a room, there was a problem of changing the time amount to 
which a developer falls from a developer stirring conveyance member as mentioned above, and residue detection of the 
stable developer becoming impossible. 

[0007] Then, this invention makes it the technical problem to offer the developer used for the image formation 
equipment which is stabilized and can perform residue detection of a developer, and this image formation equipment, 
even when solving such a problem and using a nonmagnetic 1 component developer. 
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[0008] 

[Means for Solving the Problem] The developer room in which a nonmagnetic 1 component developer is held in order 
that image formation equipment according to claim 1 may solve said technical problem, Said developer room, the 
processing laboratory which is open for free passage through opening, and the developer support which is prepared in 
said processing laboratory and carries out support conveyance of the developer, A developer residue detection means to 
detect the developer residue of said developer interior of a room based on the light-receiving condition in the photo 
detector concerned of the light which is equipped with the light transmission aperture prepared in said developer room, 
and a light emitting device and a photo detector, and it irradiates from the light emitting device concerned, and 
penetrates said light transmission aperture, It has the press member formed by the rubber member pressed by said 
developer support, and is characterized by having the thickness specification-part material which forms the thin layer of 
a developer on said developer support. 

[0009] According to image formation equipment according to claim 1, the nonmagnetic 1 component developer 
supplied to the processing laboratory through opening from the developer room is supported by developer support, and 
is conveyed by the press section of thickness specification-part material and developer support. In the press section, the 
press member of thickness specification-part material is pressed by developer support, and a developer is conveyed, 
being pinched between this press member and developer support. A factional electrification charge is given to a 
developer by contact to the conveyance process from a developer room to a processing laboratory or the support process 
to the developer support in a processing laboratory, said press member [ in / further / the press section concerned ], and 
developer support. And development is presented with a part of developer which passed said press section, it is 
consumed, the remainder is returned to a processing laboratory or a developer room, and development is again presented 
with it. On the other hand, generally the external additive is **(ed) by the toner mother particle outside, and a 
nonmagnetic 1 component developer is in the condition that the external additive was **(ed) by the toner mother 
particle outside, in said press section, and will receive the press from the press member of thickness specification-part 
material. However, a press member will deform the press member which has rubber elasticity from a toner mother 
particle corresponding to the configuration of the external additive projected slightly since it is formed by the rubber 
member, and the pressure from the press member to an external additive will be reduced. Therefore, the bury lump to 
the toner mother particle of an external additive is reduced remarkably, and the developer which passed said press 
section circulates as mentioned above, without reducing a fluidity. Thus, even when a developer indoor developer is 
stirred with the conveyance actuation to a processing laboratory in the developer interior of a room, without producing 
deviation in the developer interior of a room since a fluidity does not fall, time amount until it returns to the condition of 
having been stabilized is maintained at abbreviation regularity. Consequently, detection of the developer residue of the 
developer interior of a room performed based on the light-receiving condition in the photo detector of the light which it 
irradiates from a light emitting device with a developer residue detection means, and penetrates a light transmission 
aperture is performed by being stabilized correctly, without depending on the merits and demerits of the duration of 
service of image formation equipment. 

[0010] In order that image formation equipment according to claim 2 may solve said technical problem, in image 
formation equipment according to claim 1 , said developer support is characterized by being formed by the conductive 
rubber member. 

[001 1] According to image formation equipment according to claim 2, in the press section concerned, although the 
developer conveyed by the press section of thickness specification-part material and developer support will receive 
press from the press member and developer support of thickness specification-part material Since it is formed by the 
rubber member also about developer support while the press member is formed by the rubber member, The press 
member and developer support which have rubber elasticity will deform into the configuration of the external additive 
slightly projected from the toner mother particle, and the pressure from the press member to an external additive will be 
reduced further. Therefore, the bury lump to the toner mother particle of an external additive is reduced remarkably, and 
without reducing a fluidity, the developer which passed said press section circulates as mentioned above, and is returned 
to a developer room. Consequently, the fluidity of a developer indoor developer does not fall, but detection of the 
developer residue of the developer interior of a room is performed by being stabilized much more correctly, without 
depending on the merits and demerits of the duration of service of image formation equipment. 
[0012] In order to solve said technical problem, image formation equipment according to claim 3 is characterized by 
having further the developer stirring conveyance member conveyed to said processing laboratory through said opening 
in image formation equipment according to claim 1 or 2 while it is formed free [ rotation ] inside said developer room 
and stirs the developer in said processing laboratory. 

[0013] According to image formation equipment according to claim 3, if a developer stirring conveyance member 
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rotates inside a developer room, the developer held in the developer room is stirred, some developers are conveyed from 
a developer room through opening to a processing laboratory, and the remaining developers will fall from a developer 
stirring conveyance member, and will return to the original location. Moreover, a part of developer conveyed in the 
processing laboratory circulates as mentioned above, and it is returned to a developer room. Therefore, although the 
developer which received press in the press section of thickness specification-part material and developer support is also 
contained in the developer stirred and conveyed by the developer stirring conveyance member, time amount until it falls 
from a developer stirring conveyance member since the fluidity of these developers is not falling after the press 
concerned, and it returns to the original location is not changed even when continuing at the long period of time of the 
duration of* service of image formation equipment. Moreover, deviation of a developer is not produced in the developer 
interior of a room. Consequently, detection of the developer residue of the developer interior of a room is performed by 
being stabilized correctly, without depending on the duration-of-service merits and demerits of image formation 
equipment. 

[0014] Image formation equipment according to claim 4 is characterized by at least two kmds of external additives with 
which particle size differs being **(ed) by said developer outside in claim 1 thru/or the image formation equipment of 
any 1 publication of 3, in order to solve said technical problem. 

[0015] According to image formation equipment according to claim 4, the external additive with a big particle size 
functions as a spacer to an external additive with a small particle size, and the bury lump by the toner mother particle of 
an external additive with a small particle size is prevented much more certainly. Therefore, the fluid fall of a developer 
is prevented much more certainly, and it is performed by being stabilized correctly, without detection of the developer 
residue of the developer interior of a room depending on the duration-of-service merits and demerits of image formation 
equipment. „ 

[0016] Image formation equipment according to claim 5 is set to claim 1 thru/or the image formation equipment ot any 
1 publication of 3, in order to solve said technical problem. To said developer The description of at least two kinds of 
external additives with which the direction of the developer which used together the external additive of the minimum 
particle size and other external additives, and **(ed) outside rather than the developer which **(ed) only the external 
additive of the minimum particle size outside was combined so that a fluidity might become low being **(ed) outside is 
carried out. 

[0017] According to image formation equipment according to claim 5, the external additive of the minimum particle 
size keeps the fluidity of a developer good among at least two kinds of external additives, other external additives to 
which the fluidity of a developer is reduced according to concomitant use with the external additive of the minimum 
particle size have a large particle size, and the spacer effectiveness of preventing the external additive of the minimum 
particle size being buried with a toner is demonstrated. Consequently, even when image formation equipment uses it for 
a long period of time, having continued, the bury lump of an external additive to the toner in the press section of 
thickness specification-part material and developer support is reduced, and the fluidity of a developer is kept good. 
Therefore, even when the deviation of a developer indoor developer is prevented and it moves with the conveyance 
actuation to a processing laboratory in the developer interior of a room, time amount until it returns to the condition of 
having been stabilized is maintained at abbreviation regularity. Consequently, detection of the developer residue of the 
developer interior of a room by the developer residue detection means is performed by being stabilized correctly, 
without depending on the merits and demerits of the duration of service of image formation equipment. 
[001 8] In order that image formation equipment according to claim 6 may solve said technical problem, in claim 1 
thru/or the image formation equipment of any 1 publication of 5, said thickness specification-part material is 
characterized by forming said press member with silicone rubber at least. 

[0019] According to image formation equipment according to claim 6, a frictional electrification charge is given to a 
developer in the press section of thickness specification-part material and developer support by contact to the press 
member of thickness specification-part material, and developer support. Although the electrification property in this 
case changes with quality of the materials of a press member and developer support, especially silicone rubber has a 
good electrification property over a developer especially. Therefore, when a press member is formed with silicone 
rubber, enough frictional electrification charges are given to a developer by thrust lower than the case where it forms by 
other rubber members. And if the thrust to a developer is reduced from a press member in this way, the bury lump of an 
external additive to a toner mother particle will be prevented much more certainly, and the fluid fall of a developer will 
be prevented much more certainly. Consequently, detection of the developer residue of the developer interior of a room 
by the developer residue detection means is performed by being stabilized correctly, without depending on the merits 
and demerits of me duration of service of image formation equipment. 

[0020] In order that image formation equipment according to claim 7 may solve said technical problem, m claim 1 
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thru/or the image formation equipment of any 1 publication of 6, said developer is characterized by being the 
polymerization toner produced by the polymerization method. 

[0021] According to image formation equipment according to claim 7, by using as a developer the polymerization toner 
produced by the polymerization method, a very high fluidity can be acquired and detection of the developer residue of 
the developer interior of a room by the developer residue detection means is performed by being stabilized much more 
correctly. Although a mechanical strength is generally low and it is easy to produce a bury lump of an external additive, 
since the bury lump of an external additive to a toner mother particle is certainly prevented in the press section of 
thickness specification-part material and developer support as mentioned above according to this invention, a 
polymerization toner can maintain the very high fluidity of a polymerization toner. 

[0022] In order that a developer according to claim 8 may solve said technical problem, it is the developer with which 
image formation equipment equipped with a developer residue detection means to detect a developer residue based on 
the light-receiving condition in the photo detector concerned of the light irradiated from the light emitting device 
concerned in a light emitting device and a photo detector is equipped. The developer room in which a nonmagnetic 1 
component developer is held, and said developer room and the processing laboratory which is open for free passage 
through opening, The developer support which is prepared in said processing laboratory and carries out support 
conveyance of the developer, and the light transmission aperture which makes the light which it is prepared in said 
developer room, irradiates from said light emitting device, and is received by said photo detector penetrate, It has the 
press member formed by the rubber member pressed by said developer support, and is characterized by having the 
thickness specification-part material which forms the thin layer of a developer on said developer support. 
[0023] According to the developer according to claim 8, the nonmagnetic 1 component developer supplied to the 
processing laboratory through opening from the developer room is supported by developer support, and is conveyed by 
the press section of thickness specification-part material and developer support. In the press section, the press member 
of thickness specification-part material is pressed by developer support, and a developer is conveyed, being pinched 
between this press member and developer support. A frictional electrification charge is given to a developer by contact 
to the conveyance process from a developer room to a processing laboratory or the support process to the developer 
support in a processing laboratory, said press member [ in / further / the press section concerned ], and developer 
support. And development is presented with a part of developer which passed said press section, it is consumed, the 
remainder is returned to a processing laboratory or a developer room, and development is again presented with it. On the 
other hand, generally the external additive is **(ed) by the toner mother particle outside, and a nonmagnetic 1 
component developer is in the condition that the external additive was **(ed) by the toner mother particle outside, in 
said press section, and will receive the press from the press member of thickness specification-part material. However, a 
press member will deform the press member which has rubber elasticity from a toner mother particle corresponding to 
the configuration of the external additive projected slightly since it is formed by the rubber member, and the pressure 
from the press member to an external additive will be reduced. Therefore, the bury lump to the toner mother particle of 
an external additive is reduced remarkably, and the developer which passed said press section circulates as mentioned 
above, without reducing a fluidity. Thus, even when a developer indoor developer is stirred with the conveyance 
actuation to a processing laboratory in the developer interior of a room, without producing deviation in the developer 
interior of a room since a fluidity does not fall, time amount until it returns to the condition of having been stabilized is 
maintained at abbreviation regularity. Consequently, without depending on the merits and demerits of the duration of 
service of a developer, it is stabilized correctly and the detection of the developer residue of the developer interior of a 
room performed based on the light-receiving condition in the photo detector of the light which it irradiates from a light 
emitting device with the developer residue detection means with which image formation equipment was equipped, and 
penetrates a light transmission aperture is made to perform. 

[0024] In order that a developer according to claim 9 may solve said technical problem, in a developer according to 
claim 8, said developer support is characterized by being formed by the conductive rubber member. 
[0025] According to the developer according to claim 9, in the press section concerned, although the developer 
conveyed by the press section of thickness specification-part material and developer support will receive press from the 
press member and developer support of thickness specification-part material Since it corresponds also about developer 
support and is formed by the rubber member, while the press member is formed by the rubber member, The press 
member and developer support which have rubber elasticity will deform into the configuration of the external additive 
slightly projected from the toner mother particle, and the pressure from the press member to an external additive will be 
reduced further. Therefore, the bury lump to the toner mother particle of an external additive is reduced remarkably, and 
without reducing a fluidity, the developer which passed said press section circulates as mentioned above, and is returned 
to a developer room. Consequently, without depending on the merits and demerits of the duration of service of a 
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developer, the fluidity of a developer indoor developer is stabilized much more correctly, and makes detection of the 
developer residue of the developer interior of a room perform without falling. 

[0026] In order to solve said technical problem, a developer according to claim 10 is characterized by having further the 
developer stirring conveyance member conveyed to said processing laboratory through said opening in a developer 
according to claim 8 or 9 while it is formed free [ rotation ] inside said developer room and stirs the developer in said 
processing laboratory. 

[0027] According to the developer according to claim 10, if a developer stirring conveyance member rotates inside a 
developer room, the developer held in the developer room is stirred, some developers are conveyed from a developer 
room through opening to a processing laboratory, and the remaining developers will fall from a developer stirring 
conveyance member, and will return to the original location. Moreover, a part of developer conveyed in the processing 
laboratory circulates as mentioned above, and it is returned to a developer room. Therefore, although the developer 
which received press in the press section of thickness specification-part material and developer support is also contained 
in the developer stirred and conveyed by the developer stirring conveyance member, time amount until it falls from a 
developer stirring conveyance member since the fluidity of these developers is not falling after the press concerned, and 
it returns to the original location is not changed even when continuing at the long period of time of the duration of 
service of a developer. Moreover, deviation of a developer is not produced in the developer interior of a room. 
Consequently, without depending on the duration-of-service merits and demerits of a developer, it is stabilized correctly 
and detection of the developer residue of the developer interior of a room is made to perform. 

[0028] A developer according to claim 1 1 is characterized by at least two kinds of external additives with which particle 
size differs being **(ed) by claim 8 thru/or the developer aforementioned developer of any 1 publication of 10 outside, 
in order to solve said technical problem. 

[0029] According to the developer according to claim 1 1 , the external additive with a big particle size functions as a 
spacer to an external additive with a small particle size, and the bury lump by the toner mother particle of an external 
additive with a small particle size is prevented much more certainly. Therefore, the fluid fall of a developer is made to 
perform by being stabilized correctly, without being prevented much more certainly and detection of the developer 
residue of the developer interior of a room depending on the duration-of-service merits and demerits of a developer. 
[0030] A developer according to claim 12 is set to claim 8 thru/or the developer of any 1 publication of 10, in order to 
solve said technical problem. To said develo per The description of at least two kinds of external ad ditives with which 
the direction of the developer which used together the external additive of the minimum particle size and other external 
additives, and **(ed) outside rather than the developer which **(ed) only the external additive of the minimum particle 
size outside was combined so that a fluidity might become low being **(ed) outside is carried out. 
[0031] According to the developer according to claim 12, the external additive of the minimum particle size keeps the 
fluidity of a developer good among at least two kinds of external additives, other external additives to which the fluidity 
of a developer is reduced according to concomitant use with the external additive of the minimum particle size have a 
large particle size, and the spacer effectiveness of preventing the external additive of the minimum particle size being 
buried with a toner is demonstrated. Consequently, even when image formation equipment uses it for a long period of 
time, having continued, the bury lump of an external additive to the toner in the press section of thickness specification- 
part material and developer support is reduced, and the fluidity of a developer is kept good. Therefore, even when the 
deviation of a developer indoor developer is prevented and it moves with the conveyance actuation to a processing 
laboratory in the developer interior of a room, time amount until it returns to the condition of having been stabilized is 
maintained at abbreviation regularity. Consequently, without depending on the merits and demerits of the duration of 
service of a developer, it is stabilized correctly and detection of the developer residue of the developer interior of a room 
by the developer residue detection means is made to perform. 

[0032] In order that a developer according to claim 13 may solve said technical problem, in claim 8 thru/or the 
developer of any 1 publication of 12, said thickness specification-part material is characterized by forming said press 
member with silicone rubber at least. 

[0033] According to the developer according to claim 13, a frictional electrification charge is given to a developer in the 
press section of thickness specification-part material and developer support by contact to the press member of thickness 
specification-part material, and developer support. Although the electrification property in this case changes with 
quality of the materials of a press member and developer support, especially silicone rubber has a good electrification 
property over a developer especially: Therefore, when a press member is formed with silicone rubber, enough frictional 
electrification charges are given to a developer by thrust lower than the case where it forms by other rubber members. 
And if the thrust to a developer is reduced from a press member in this way, the bury lump of an external additive to a 
toner mother particle will be prevented much more certainly, and the fluid fall of a developer will be prevented much 
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more certainly. Consequently, without depending on the merits and demerits of the duration of service of a developer, it 
is stabilized correctly and detection of the developer residue of the developer interior of a room by the developer residue 
detection means is made to perform. 

[0034] In order that a developer according to claim 14 may solve said technical problem, in a developer given in any 1 
term of claim 8 thru/or claim 13, said developer is characterized by being the polymerization toner produced by the 
polymerization method. 

[0035] According to the developer according to claim 14, a very high fluidity can be acquired, it is stabilized much 
more correctly and detection of the developer residue of the developer interior of a room by the developer residue 
detection means is made to perform by using as a developer the polymerization toner produced by the polymerization 
method. Although a mechanical strength is generally low and it is easy to produce a bury lump of an external additive, 
since the bury lump of an external additive to a toner mother particle is certainly prevented in the press section of 
thickness specification-part material and developer support as mentioned above according to this invention, a 
polymerization toner can maintain the very high fluidity of a polymerization toner. 
[0036] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is explained with reference to 
an accompanying drawing. First, the outline of the whole image formation equipment in this operation gestalt is 
explained. 

[0037] (Outline of the whole image formation equipment) Drawin g 1 is the sectional view showing the outline 
configuration of the laser beam printer 1 as 1 operation gestalt of the image formation equipment of this invention. The 
laser beam printer 1 is equipped with the feeder unit which feeds paper to the form which is not illustrated at the pars 
basilaris ossis occipitalis of the body case 2 in drawing 1 . A feeder unit is equipped with the form press plate 10 pressed 
with the spring which is not illustrated, the feed roller 1 1 , and the friction separation member 14, presses a form on the 
feed roller 1 1 with the form press plate 10, separates the top form in between the feed roller 1 1 and the friction 
separation members 14 by rotation of the feed roller 11, and supplies a form to predetermined timing. 
[0038] One pair of resist rollers 12 and 13 are supported pivotably pivotable by the downstream of the form conveyance 
direction by rotation of said feed roller 1 1 which rotates in the direction of an arrow head of drawing 1 , and a form is 
conveyed to predetermined timing to it to the imprint location formed with the photoconductor drum 20 mentioned later 
and the imprint roller 21. 

[0039] A photoconductor drum 20 consists of an organic photo conductor which uses the ingredient of forward 
electrification nature, for example, the polycarbonate of forward electrification nature, as a principal component. A 
photoconductor drum 20 consists of drums of the shape of hollow of having form the photoconduction layer of the given 
thickness ( for example , about 20 micrometers ) which made the periphery section distribute photoconductivity resin to 
a polycarbonate , by use the cylinder sleeve of be cylindrical and the product made from aluminum as a body , for 
example , is in the condition which grounded the cylinder sleeve , and , specifically , is support pivotably by the body 
case 2 free [ rotation ] . Furthermore, the rotation drive of the photoconductor drum 20 is carried out in the direction of 
an arrow head by the driving means which is not illustrated. 

[0040] The electrification machine 30 consists of electrification machines of the scorotron mold for forward 
electrification made to generate corona discharge from the wire for electrification which consists of a tungsten etc. 
[0041] The laser scanner unit 40 is constituted by the laser generator (not shown) which generates laser beam L for 
forming an electrostatic latent image on a photoconductor drum 20, the polygon mirror (5 face-piece mirror) 41 by 
which a rotation drive is carried out, the lenses 42 and 45 of a pair, and the list including the reflective mirrors 43, 44, 
and 46. 

[0042] As for a developer 50, the toner hold room 52 as a developer room is formed in a case 51, and the agitator 53 and 
the cleaning member 54 as a stirring conveyance member are prepared free [ rotation around a revolving shaft 55 ] in 
the toner hold room 52. In addition, in this toner hold room 52, the toner as a nonmagnetic 1 component developer of 
the forward electrification nature which has electric insulation is held. Moreover, the light transmission aperture 56 is 
formed in the side attachment wall located in the both-ends side of said revolving shaft 55 of the toner hold room 52. 
Moreover, the processing laboratory 57 which develops negatives by Opening A by being open for free passage with the 
toner hold room 52 is formed in the photoconductor drum 20 side of the toner hold room 52, and a feed roller 58 and a 
developing roller 59 are supported pivotably pivotable. The toner on a developing roller 59 is regulated by 
predetermined thickness with the thickness regulation blade 64 which has thin tabular elasticity, and development is 
presented with it. 

[0043] The imprint roller 21 is supported pivotably free [ rotation ] and consists of foaming elastic bodies which have 
the conductivity which consists of silicone rubber, polyurethane rubber, etc. The imprint roller 21 is constituted by the 
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electrical potential difference impressed so that the toner image on a photoconductor drum 20 may be certainly 
imprinted in a form. 

[0044] Furthermore the fixing unit 70 is the conveyance direction of the form from the resist rollers 12 and 13 to the 
pressure- welding section of a photoconductor drum 20 and the imprint roller 21, it is prepared in the downstream and it 
is equipped with the roller 71 for heating, and the press roller 72. It is pressed the toner image imprinted by the form 
being heated while being conveyed with the roller 71 for heating, and the press roller 72, and a form is fixed to it. 
[0045] One pair of conveyance rollers 73 and the delivery roller 74 for form conveyance are formed in the conveyance 
direction downstream of the fixing unit 70, respectively, and the paper output tray 75 is formed in the downstream of the 
delivery roller 74. 

[0046] In addition, the photoconductor drum 20 and the imprint roller 21 which were mentioned above, the 
electrification machine 30, and the developer 50 are held in drum cartridge 2a, and this drum cartridge 2a is prepared 
free [ attachment and detachment ] to the laser beam printer 1. Furthermore, the developer 50 is formed free 
[ attachment and detachment ] to drum cartridge 2a as a development counter cartridge. 

[0047] In the laser beam printer 1 of these above operation gestalten, the front face of a photoconductor drum 20 is 
uniformly charged with the electrification vessel 30, and if laser beam L modulated according to image information 
from the laser scanner unit 40 is irradiated, an electrostatic latent image will be formed in the front face of a 
photoconductor drum 20. This electrostatic latent image is formed into a visible image with a toner by the developer 50, 
and the visible image formed on the photoconductor drum 20 is conveyed by the photoconductor drum 20 in an imprint 
location. In an imprint location, a form is supplied through the feed roller 1 1 and the resist rollers 12 and 13, and said 
good visual image is imprinted by the form by the imprint bias impressed with the imprint roller 21 . In addition, the 
toner which remained on the photoconductor drum 20 after the imprint is recovered by the developing roller 59 in a 
processing laboratory 57. 

[0048] Next, a form is conveyed by the fixing unit 70, and with the roller 71 for heating and the press roller 72 of the 
fixing unit 70, pinching conveyance is carried out, and the visible image on a form is pressurized and heated, and it is 
fixed to it on a form. And a form is discharged by the paper output tray 75 of the laser beam printer 1 upper part with the 
conveyance roller 73 and the delivery roller 74 of a pair, and image formation actuation ends it. 

[0049] (Configuration of a developer and a developer residue detection means) Since the toner in the toner hold room 52 
is consumed with image formation actuation in this way, in order to prevent the image quality fall by the lack of a toner 
according to the laser beam printer 1 of this operation gestalt, it is necessary to detect the fall of a toner residue to proper 
timing, and to supply a toner at any time. Then, in this operation gestalt, while constituting a developer 50 as follows, it 
has the following developer residue detection means. Hereafter, the detailed configuration of the developer 50 in this 
operation gestalt and a developer residue detection means is explained based on drawing 2 thru/or drawing 7 . 
[0050] Drawing 2 is drawing showing the cross section of the Y-Y'X-X of drawing 2 of developer [ in / in drawing, 
drawing 3 , and drawing 4 which show the cross section of a line / this operation gestalt ] 50* line shown in drawin g^ of 
the developer 50 in this operation gestalt. However, drawing 3 is drawing in case an agitator 53 and the cleaning 
member 54 are in the location shown in drawing 2 with a two-dot chain line. Moreover, in drawing 3 , although frame 
2b, the luminescence means 60, the light-receiving means 61, and Substrates 60b and 61b are drawn as a cross section, 
these are the cross sections in the Z-Z 1 line in drawing 2 . 

[0051] The developer 50 in this operation gestalt is removed from drum cartridge 2a shown in drawing 3 and drawing 4 
where it has each other components in a case 5 1 , as it indicates drawing 2 that it mentioned above as a development 
counter cartridge, or drum cartridge 2a is equipped with it. Therefore, a case 51 is functioning also as a frame which 
supports each component while forming the toner hold room 52 and a processing laboratory 57. 
[0052] Next, each component other than case 51 is explained. First, base material 59b of the shape of a cylinder formed 
with the conductive silicone rubber containing the particle of carbon which has conductivity on rodding 59a in which 
the developing roller 59 as developer support was formed with stainless steel etc. is prepared, and coat layer 59c of the 
resin which contained the fluorine on this base material 59b, or rubber material is formed further. In addition, a 
developing roller 59 does not necessarily need to constitute a base material from conductive silicone rubber, and may 
constitute it from conductive polyurethane rubber. Moreover, the predetermined electrical potential difference is 
impressed to the developing roller 59 according to the power source which is not illustrated, and it is constituted so that 
it may have the predetermined potential difference between photoconductor drums 20. 

[0053] The thickness regulation blade 64 as thickness specification-part material was formed with stainless steel etc., 
was prepared at the tip of supporter 64a by which the end face was fixed to the case 51 of a developer 50, and its 
supporter 64a, and is equipped with contact section 64b as a press member formed with insulating or conductive silicone 
rubber. The pressure welding of the contact section 64b is carried out to a developing roller 59 by the elastic force of 
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supporter 64a. Although contact section 64b is formed with this operation gestalt so that a cross section may serve as an 
abbreviation half moon-like convex configuration as shown in drawing 2 , you may form in tabular. 
[0054] A feed roller 58 is a roller with which base material 58b of the shape of a cylinder formed by conductive sponge 
on rodding 58a formed with stainless steel etc. was formed, and it is arranged so that press contact may be carried out 
according to the elastic force of sponge to a developing roller 59. In addition, if it considers as a feed roller 58, proper 
members, such as conductive silicone rubber or polyurethane rubber, can be used. 

[0055] In addition, the toner held in said toner hold room 52 is the nonmagnetic 1 component developer of forward 
electrification nature, and has the toner mother particle with a particle size [ of 6 micrometers - 10 micrometers ], and a 
mean particle diameter of 8 micrometers which comes to add electric charge control agents, such as well-known 
coloring agents, such as carbon black, and Nigrosine, a triphenylmethane color, and quarternary ammonium salt, to the 
styrene-acrylic resin spherically formed by the suspension-polymerization method. And a toner adds a silica as an 
external additive on the front face of the toner mother particle, and is constituted. Moreover, hydrophobing processing 
of common knowledge by a silane coupling agent etc. was performed, the BET value did 1,0 weight (wt) % addition of 
the thing of 150 of a toner mother particle, and the BET value did 0.5 weight (wt) % addition of the thing of 50 of a 
toner mother particle at the silica as said external additive. 

[0056] Here, a BET value is the specific surface area which nitrogen was made to adsorb and was measured, and it is 
expressed with the area per unit weight (unit: m2/g). Therefore, particle size becomes large, so that particle size is so 
small that a BET value is large and a BET value is small. With this operation gestalt, the BET value was measured by 
the usual BET measuring method, and the Shimadzu specific-surface-area measuring device FlowSorb 2-2300 was 
used. 

[0057] Thus, a toner is a near suspension-polymerization toner very spherically, and since the BET value has moreover 
added the silica in which 150 carried out hydrophobic processing as an external additive 1.0% of the weight, it is 
extremely excellent in the fluidity. Therefore, since sufficient amount of electrifications is obtained by frictional 
electrification, an at best very high definition imprint effectiveness image can be formed. Moreover, although the 
fluidity of a toner is reduced compared with the silica of the BET value 150, in order that the silica of the BET value 50 
may prevent the bury lump to the toner mother particle in prolonged use of the silica of the BET value 1 50, it will 
continue at a long period of time, and can form an at best very high definition imprint effectiveness image. 
[0058] Slide contact section 53b of the shape of a sheet formed in the point of supporter material 53a in which the 
agitator 53 was formed by resin, such as ABS (acrylonitrile-styrene butadiene rubber) resin, by PET (polyethylene 
terephthalate) is attached as a stirring conveyance member. As supporter material 53 a is shown in drawing 3 and 
drawin g 4 , it is fabricated by the revolving shaft 55 and one which were supported to revolve by the both-sides walls 
51a and 51b of a case 51, and the gear 63 is attached in the axis end of this revolving shaft 55. Moreover, as shown in 
drawing 2 , in case slide contact section 53b ****s to bottom surface part 52a of the shape of a cylindrical shape of the 
toner hold room 52 at least, it has width of face (radius-of-gyration lay length) which has bending and ****s. Therefore, 
if the rotation driving force from the motor which is not illustrated is transmitted to a gear 63, it will rotate in the 
direction of an arrow head shown in drawing 2 , slide contact section 53b will **** to bottom surface part 52a of the 
toner hold room 52 in the condition of having bent, and the agitator 53 which consists of supporter material 53 a and 
slide contact section 53b will make a toner Opening A according to the conveyance side of the width of face Wl shown 
in drawing 4 . Moreover, not only slide contact section 53b but the field of supporter material 53a will push up a toner. 
In addition, as shown in drawing 3 and drawing 4 , opening 53c is formed in supporter material 53a, and it is constituted 
so that the resistance which the field of supporter material 53a receives from a toner at the time of rotation may be 
decreased. Moreover, the longitudinal direction die length of supporter material 53a and slide contact section 53b is set 
up so that it may become shorter than the longitudinal direction die length of a case 51, and as shown in drawing 3 , the 
flank of supporter material 53a and slide contact section 53b is arranged so that the light transmission apertures 56a and 
56b of both sides may not be contacted and it may have spacing W2. 

[0059] The cleaning member 54 consists of supporter material 53a of said agitator 53, supporter material 54a fabricated 
by one, and wiper 54b attached in the both ends of the point of this supporter material 54a as shown in drawing ^ . 
Wiper 54b is formed from polyurethane rubber, and is attached in the location which can wipe off the toner of the front 
face concerned in slide contact with the front face of the light transmission aperture 56 with rotation of supporter 
material 54a. Moreover, supporter material 54a of the cleaning member 54 is set up so that it may become parallel with 
supporter material 53a of an agitator 53, and the reverse sense as an example, namely, so that a phase angle with 
supporter material 53a of an agitator 53 may become 1 80 degrees. 

[0060] The light transmission aperture 56 is the transparence or the translucent member formed with an acrylic, a 
polycarbonate, or polypropylene, and consists of light transmission aperture 56a attached in side-attachment-wall 51a by 
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the side of the luminescence means 60 of a case 51 as shown in drawing 3 and drawing 4 , and light transmission 
aperture 56b attached in side-attachment-wall 51b by the side of the light-receiving means 61 . Moreover, these light 
transmission apertures 56a and 56b are formed so that it may project in the interior side of the toner hold room 52, and 
wiper 54b of said cleaning member 54 is certainly constituted so that wiping of the front face of the light transmission 
apertures 56a and 56b may be possible. Moreover, as shown in drawing 2 , light transmission aperture 56b (56a) is a flat 
surface containing the center-of-rotation line of an agitator 53 and the cleaning member 54, and is prepared in the 
location by the side of Opening A from the flat surface (it considers as a vertical plane hereafter) G which extends in the 
direction of a vertical. Furthermore, as shown in drawing 3 and drawing 4 , Openings 62a and 62b are formed in the 
location corresponding to the light transmission apertures 56a and 56b of drum cartridge 2a, opening 62a makes 
possible incidence of the light to light transmission aperture 56a, and opening 62b makes possible outgoing radiation of 
the light from light transmission aperture 56b. 

[0061] Corresponding to the location in which the above light transmission apertures 56a and 56b were formed, as 
shown in drawing 3 and drawing 4 , the luminescence means 60 and the light-receiving means 61 as a developer residue 
detection means are formed in the both sides of a developer 50. 

[0062] The luminescence means 60 consists of holder 60a attached in frame 2b, substrate 60b supported by this holder 
60a, and light emitting device 60c prepared on this substrate 60b. Moreover, holder 60a is formed from plastics and 
plastic lens 60d is really formed in the side which counters light transmission aperture 56of holder 60a a by shaping. In 
addition, light emitting diode is used for light emitting device 60c as an example. 

[0063] Moreover, the light-receiving means 61 consists of holder 61a attached in a frame, substrate 61b supported by 
this holder 61a, and photo detector 61c prepared on this substrate 61b similarly. Moreover, holder 61a is formed from 
plastics and plastic lens 61d is really formed in the side which counters light transmission aperture 56b of holder 61a by 
shaping. In addition, the photo transistor is used for the photo detector as an example. 
[0064] Light emitting device 60c mentioned above, plastic lens 60d, opening 62of drum cartridge 2a a, Light 
transmission aperture 56a, light transmission aperture 56b, opening 62b of drum cartridge 2a, plastic lens 6 Id, and photo 
detector 61c As shown in drawing 3 and drawing 4 , abbreviation parallel Guanghua of the light which it is set so that it 
may stand in a line on about 1 straight line, and was irradiated from light emitting device 60c is carried out by plastic 
lens 60d, and it carries out incidence to light transmission aperture 56a through opening 62a. Therefore, in the condition 
that a toner does not exist between light transmission aperture 56a and light transmission aperture 56b, incidence of the 
light which penetrated said light transmission aperture 56a is carried out to light transmission aperture 56b of the 
opposite side, and it penetrates this light transmission aperture 56b, and it carries out incidence to plastic lens 61 d 
through opening 62b. And it is condensed by this plastic lens 6 Id, and the light which carried out incidence is received 
in photo detector 61c. 

[0065] It is the component from which an output voltage value changes according to the quantity of light which received 
light as photo detector 61c is shown in drawing 5 , with this operation gestalt, in case light income is min, an electrical- 
potential-difference value takes the value near about 5 V, and in case light income is max, an electrical-potential- 
difference value turns into a value near about 0 V. And according to light income, an electrical-potential-difference 
value changes in this range. With this operation gestalt, the output of such photo detector 61 c is read by the control 
section which consists of a microprocessor etc. and which is not illustrated. While setting up a predetermined electrical- 
potential-difference value as a threshold, judging with it being high-level about an output voltage value higher than a 
threshold and judging an output voltage value lower than a threshold to be a low level The toner residue is detected 
when the sum total within the measurement-unit period T2 of the period (it considers as a low-level period hereafter) Tl 
used as this low level computes the rate of occupying at the measurement-unit period T2 concerned. 
[0066] (Example of operation) The example of the developer 50 in this operation gestalt of operation is hereafter 
explained to a detail. 

[0067] First, the top field (it considers as a toner side hereafter) of a toner is higher than the location of the light 
transmission apertures 56a and 56b for whether your being Haruka, as a dotted line shows to drawing 6 , and the case 
where the toner of amount sufficient in the toner hold room 52 is held is explained. In this case, in connection with the 
motion which reaches Opening A and passes Opening A further as the toner in the toner hold room 52 is stirred while 
slide contact section 53b ****s on the wall surface of the toner hold room 52 by rotation of an agitator 53, and slide 
contact section 53b of an agitator 53 shows drawing 2 , the toner in the toner hold room 52 is conveyed in a processing 
laboratory 57. On the other hand, although wiper 54b of the cleaning member 54 performs actuation which wipes off the 
front face of the light transmission apertures 56a and 56b, since enough toners are held between light transmission 
aperture 56a and light transmission aperture 56b, the front face of the light transmission apertures 56a and 56b wiped off 
by wiper 54b is immediately covered with a surrounding toner again. Therefore, the light irradiated from light emitting 
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device 60c does not penetrate the inside of the toner hold room 52, but there is no fluctuation in the output of photo 
detector 61c. 

[0068] Next, the residue of a toner decreases and the case where the location of the light transmission apertures 56a and 
56b is approached as a toner side shows drawing 6 as a continuous line is explained. In such a case, although the light 
transmission apertures 56a and 56b of being covered with a toner immediately after wiping by said wiper 54b are lost If 
wiper 54b rotates to the location shown in drawing 7 from the location shown in drawing 6 , in order to rotate ****ing 
to bottom surface part 52a of the toner hold room 52 after slide contact section 53b of an agitator 53 has also bent in 
connection with this, A toner is extruded by the conveyance side of slide contact section 53b in the direction of the 
arrow head B shown in drawing 7 , and comes to cover the light transmission apertures 56a and 56b. Thus, it depends on 
the amount of toners for the time amount with which the light transmission apertures 56a and 56b are covered with the 
toner extruded by slide contact section 53b. That is, the time amount which interrupts the light transmission apertures 
56a and 56b becomes short, so that there are many amounts of toners, the light transmission apertures 56a and 56b are 
interrupted and the amount of toners decreases [ long time amount ]. Therefore, the low-level period Tl of the output of 
photo detector 61c shown in drawing 5 , so that there are many amounts of toners becomes short, and the low-level 
period Tl of the output of the photo detector 61 shown in drawing 5 becomes long, so that there are few amounts of 
toners. So, the value of the output voltage of photo detector 61c was sampled and memorized with the predetermined 
sampling period by the control section which is not illustrated, and comparatively, when [ of the sum total of the low- 
level period Tl within the predetermined measurement-unit period T2 ] a predetermined rate was exceeded, it 
constituted from this operation gestalt so that it might judge that it is in a toner empty condition. 
[0069] On the other hand, in the press section of a feed roller 58 and a developing roller 59, a certain amount of 
frictiorial electrification charge is given to the toner supplied to the processing laboratory 57 from the toner hold room 
52 exceeding said opening A, it is supported by the developing roller 59 according to electrostatic force, and is 
conveyed by the press section of a developing roller 59 and contact section 64b of the thickness regulation blade 64 by 
rotation of a developing roller 59. And while the toner by which the external additive was **(ed) outside will contact 
contact section 64b of the thickness regulation blade 64, and a developing roller 59 and a frictional electrification charge 
will be given to it in this press section, said external additive will receive a pressure from contact section 64b and a 
developing roller 59. However, since contact section 64b of the thickness regulation blade 64 is formed by the member 
which has rubber elasticity, if the toner with which the external additive was **(ed) by said press section outside is 
conveyed, the contact section 64b concerned will deform according to the configuration of the external additive 
projected slightly from a toner mother particle. Moreover, since the developing roller 59 is similarly formed by the 
member which has rubber elasticity, it deforms according to the configuration of an external additive. Consequently, the 
pressure to an external additive is reduced and the bury lump to the toner mother particle of an external additive is 
reduced. 

[0070] And the toner to which the frictional electrification charge was fully given in the press section of said thickness 
regulation blade 64 and developing roller 59 passes said press section, and reaches a photoconductor drum 20 and the 
development field which counters. Some toners conveyed to the development field adhere to the front face of a 
photoconductor drum 20 alternatively according to the electrostatic latent image formed in the front face of a 
photoconductor drum 20, and the remainder is returned to a processing laboratory 57 with rotation of a developing roller 
59. some toners returned to the processing laboratory 57 - rotation of a developing roller 59 and rotation of a feed roller 
58 - the circulation path of a toner as shown in drawing 6 currently formed by the arrow head of a dotted line is 
followed, and it is returned to the toner hold room 52 from a processing laboratory 57 through Opening A. 
[0071] Thus, as for the toner returned to the toner hold room 52, in the press section of the thickness regulation blade 64 
and a developing roller 59, the bury lump of an external additive is prevented as mentioned above. Therefore, it also sets 
to prolonged use and the fluidity of the toner in the toner hold room 52 does not fall, although the toner extruded by the 
agitator 53 as mentioned above in the toner hold room 52 will be again boiled after predetermined time amount and it 
will be stabilized at the pars basilaris ossis occipitalis of the toner hold room 52, since the fluidity of a toner does not 
fall, time amount until it is stabilized is not influenced by fluid change of a toner until it reaches this phase judged from 
the time of the beginning of using to be toner empty Consequently, in the developer 50 of this operation gestalt, 
accuracy and stable toner residue detection are performed. 

[0072] Especially, since contact section 64b of the thickness regulation blade 64 was formed with silicone rubber in this 
operation gestalt, the frictional electrification property over a toner is very good, compared with the case where contact 
section 64b is formed by other rubber members, the thrust to the developing roller 59 of the thickness regulation blade 
64 can be reduced, and prevention of the lump [ bury ] to the toner mother particle of an external additive can be 
prevented much more certainly. 
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[0073] In addition, this invention is not limited to such a configuration and you may make it form contact section 64b of 
the thickness regulation blade 64 by fluorine content rubber or polyurethane rubber. When fluorine content rubber or 
polyurethane rubber is used, in order for the frictional electrification property over a toner to fall, it is necessary to make 
thrust to the developing roller 59 of the thickness regulation blade 64 higher than the case where silicone rubber is used. 
However, since said contact section 64b deforms according to the configuration of an external additive according to the 
rubber elasticity force even when thrust is made high in this way, compared with the case where metals, such as 
stainless steel, constitute the contact section, the bury lump to the toner mother particle of an external additive can be 
low suppressed to extent sufficient few practically for whether you are Haruka, is stabilized, and can detect a toner 
residue. 

[0074] Moreover, when the fluid fall of a toner decreases, the deviation of the toner in the toner hold room 52 is 
promptly cancelable only by rotating an agitator 53 in the toner hold room 52. Therefore, even when moving laser beam 
printer 1 body or taking out and inserting a development counter cartridge to the laser beam printer 1 , the toner in the 
toner hold room 52 is not made to generate deviation, and always exact toner residue detection can be performed. 
[0075] Moreover, when the width of face of opening which makes the toner hold room 52 and a processing laboratory 
57 open for free passage is narrower than the width of face of a processing laboratory 57, or when printing a narrow 
envelope, a narrow postcard, etc. of width of face so much continuously, although a toner tends to incline, since it can 
suppress the fluid fall of a toner as mentioned above according to this operation gestalt, it does not have the deviation of 
a toner and can perform always exact toner residue detection. 

[0076] Moreover, in this operation gestalt, since the silica with a particle size of the BET value 150 small as an external 
additive is **(ed) outside, the fluidity of a toner can be made still higher and the deviation of a toner can be prevented 
much more certainly. And although an external additive comes to be buried with a toner mother particle and the fluidity 
of a toner may be reduced only with an external additive with a small particle size when it is used for a long period of 
time to near the toner empty, having continued In this operation gestalt, only a silica with a small particle size of the 
BET value 150 is not **(ed) outside. Since two kinds of silicas, a silica with a small particle size of the BET value 150 
and a silica with a big particle size of the BET value 50, are **(ed) outside The fluidity of a toner can be kept good until 
it prevents certainly the bury lump to the toner mother particle of a silica with a small particle size of the BET value 150 
and is judged with toner empty according to the spacer effectiveness of a silica with a big particle size of the BET value 
50. That is, although the fluidity of a toner is made to fall in first stage compared with the case where only a silica with a 
small particle size of the BET value 150 is **(ed) outside by **(ing) a silica with a big particle size of the BET value 50 
outside, whenever it sees in the long run, the bury lump by the toner mother particle of a silica with a small particle size 
of the BET value 150 will be prevented, and the fluidity of a toner will be kept good. Consequently, it will be stabilized 
and exact toner residue detection will be performed until it comes to be judged with toner empty from the time of the 
beginning of using, since the toner extruded by slide contact section 53b of the agitator 53 which was mentioned above 
can always keep constant time amount until it is stabilized at the pars basilaris ossis occipitalis of the toner hold room 52 
and can prevent certainly the deviation of the toner in the toner hold room 52. 

[0077] On the other hand, with conventional equipment, generally stainless steel etc. was used from the reasons of 
reduction of cost etc., in the contact section of a thickness regulation blade and a developing roller, the big pressure was 
added to the external additive, the bury lump to the toner mother particle of an external additive occurred, and the 
thickness regulation blade had caused the fluid fall of a toner. And when the fluid lowered toner was returned to the 
toner hold room from the processing laboratory by circulation of the toner between a processing laboratory and a toner 
hold room in this way, after the toner with which this fluidity fell was stirred by the agitator, while being stabilized at 
the pars basilaris ossis occipitalis of a toner hold room, time amount was changed by the merits and demerits of duration 
of service, and was not able to detect the stable toner residue. Moreover, when the fluid lowered toner increased in the 
toner hold interior of a room, the deviation of a toner hold indoor toner occurred and exact toner residue detection was 
not able to be performed. 

[0078] Therefore, according to this operation gestalt, compared with the former, very exact and the outstanding image 
formation equipment which can perform stable toner residue detection can be offered. 

[0079] (Example of an experiment) Next, the example of an experiment investigated using the equipment of this 
operation gestalt about the relation between an external additive and the fluidity of a toner and the relation between this 
fluidity and the precision of toner residue detection is explained. 

[0080] It was the nonmagnetic 1 component toner of forward electrification nature, and carbon black and a wax were 
contained to the styrene-acrylic resin spherically formed by the suspension-polymerization method, and the toner which 
has the toner mother particle with a particle size [ of 6 micrometers - 10 micrometers ] and a mean particle diameter of 8 
micrometers which comes to add the electric charge control agent of Nigrosine was used for the experiment. Only the 
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silica of the BET value 1 50 1.0 weight (wt) % addition of a toner mother particle to this toner And the thing carried out, 
The silica of the BET value 150, and the silica of the BET value 50 1.0 weight (wt) % addition of a toner mother 
particle, respectively What was carried out, Although 1.0 weight (wt) % addition of the silica of what did 1 .0 weight 
(wt) % addition only of the silica of the BET value 50 of a toner mother particle, and the BET value 1 50, and the silica 
of the BET value 100 of a toner mother particle was done, respectively, the fluidity of a toner was measured about each. 
[0081] When the powder circuit tester PTN mold by Hosokawa Micron CORP. was used for measurement, three kinds 
of screens, 149 micrometers, 74 micrometers, and 44 micrometers, were made into a three-step pile and it was made to 
vibrate for 1 5 seconds in the amount of toners of 4g, the sum total of residual % of the toner which remained in three 
screens was considered as whenever [ condensation ], and whenever [ 100-condensation ] was made into the fluid index. 

[0082] Moreover, using each toner, the condition of the residue of the toner in the toner hold room 52 at the time of 
making it print continuously was investigated until it was judged with toner empty. In addition, in the developer used 
for the experiment, when 70g of new toners is contained in the toner hold room 52, the low-level period of the output of 
photo detector 61c becomes 2.22 seconds, i.e., 37%, in total within for [ which is a measurement-unit period ] 6 
seconds, then, the time of computing the sum total of said low-level period every, while [ 6 seconds ] being a 
measurement-unit period, and the rate to for [ of this sum total ] 6 seconds reaching to 37% in an experiment, - a toner - 
- it set up so that it might judge with it being empty. Therefore, if the fluidity of a toner does not fall, the toner residue in 
the toner hold room 52 at the time of being judged with toner empty is set to 70g. An experimental result is shown in 
drawing 8 . 

[0083] When only the external additive of drawing 8 to the BET value 150 is made to ** outside, by a fluid index's 
being 89, being very high rather than 66 which is a fluid index at the time of making only the external additive of the 
BET value 50 ** outside, and **(ing) a with a BET values of 100 or more external additive outside shows that the 
fluidity of a toner is made very highly. 

[0084] Moreover, when the external additive of the BET value 150 and the external additive of the BET value 50 are 
used together, a fluid index is 80, and compared with the case where only the external additive of the BET value 150 is 
**(ed) outside, a fluidity falls a little. That is, when a with a BET values of 100 or more external additive and an 
external additive smaller than the BET value 100 are used, it turns out that a fluidity falls rather than the case where 
only a with a BET values of 100 or more external additive is used. This is considered to be because for an external 
additive smaller than the BET value 100 to serve as connection when toners are worn. 

[0085] On the other hand, when the external additive of the BET value 1 50 and the external additive of the BET value 
100 are used together, a fluid index is 90, and it turns out that a fluidity becomes high a little compared with the case 
where only the external additive of the BET value 150 is **(ed) outside. This is considered to be because for it to fully 
be demonstrated, without spoiling the fluidity of the external additive of the BET value 150, since it is not so large as 
the connection of the external additive of the BET value 100 decreases when toners are worn. 
[0086] Next, the result of having investigated the toner residue at the time of the deviation of the toner at the time of 
performing continuous printing using each toner and toner empty is explained. 

[0087] First, when the toner which **(ed) only the external additive of the fluid high BET value 150 outside was used, 
the toner residue at the time of being judged with toner empty was 60g. An external additive with a small particle size is 
embedded to a toner mother particle, the fluidity of a toner falls, the deviation of a toner occurs, and although it is 
tolerance, it is thought that the precision of toner residue detection fell somewhat as this approaches toner empty, 
although the deviation of a toner had little fluidity of a toner highly in the time of printing. 

[0088] Next, when the toner which **(ed) two kinds of external additives, the external additive of the BET value 150 
and the external additive of the BET value 50, outside was used, the toner residue at the time of being judged with toner 
empty was 70g. Moreover, it was checked that the deviation of a toner does not arise until it resulted [ from the time of 
printing ] in toner empty. Although the fluidity of a toner falls rather than the case where only the external additive of 
the BET value 150 is used by **(ing) the external additive of the BET value 50 outside, the good spacer effectiveness 
can be demonstrated with the external additive of the BET value 50 with a big particle size, the bury lump to the toner 
mother particle of the external additive of the smallest BET value 150 of particle size can be prevented certainly, and the 
fluidity of a toner is considered to have not continued and fallen at a long period of time. 

[0089] Next, when the toner which **(ed) only the external additive of the fluid lowest BET value 50 outside was used, 
the toner residue at the time of the fluidity of a toner falling and being judged with toner empty was 50g. Moreover, the 
deviation of a toner was the largest when the interior of the toner hold room 52 was observed. 

[0090] Next, when the toner which **(ed) two kinds of external additives, the external additive of the fluid highest BET 
value 150 and the external additive of the BET value 100, outside was used, the toner residue at the time of being 
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judged with toner empty was 65g. When two kinds of external additives are used, the bury lump to the toner mother 
particle of the smallest external additive of particle size among two kinds of external additives Although stopped a little 
with an external additive with a big particle size, in an external additive with a with a BET value of about 100 small 
particle size, the spacer effectiveness is low. The fluidity of a toner falls a little and is considered that the precision of 
toner residue detection fell a little as the bury lump by the toner mother particle of an external additive occurs a little 
and approaches toner empty. 

[0091] From the result of the above experiments, while forming contact section 64b of the thickness regulation blade 64 
with silicone rubber In the configuration form a developing roller 59 with silicone rubber, and using a polymerization 
toner with a mean particle diameter of 8 micrometers It continued at the long period of time, the fluidity of a toner was 
kept good, and by using the toner which **(ed) two kinds of external additives, the external additive of the BET value 
150 and the external additive of the BET value 50, outside as an external additive showed that always exact toner 
residue detection could be performed. 

[0092] When the blade which bent stainless steel and made the corner the contact section is used, deviation and a 
residue are worse than which [ of drawin g 8 ] case, and the residue detection with a high precision is difficult. 
[0093] However, this invention is not limited to the combination of such an external additive, and the class of external 
additive combined is not limited to two kinds, and may combine the class of many beyond it. 

[0094] In addition, the aforementioned experiment explains the difference in the effectiveness by the combination of an 

external additive, and this invention is not limited to the combination of these external additives. 

[0095] As mentioned above, although this invention was explained based on the operation gestalt, this invention is not 

limited to the above-mentioned operation gestalt at all, and it can guess it easily for amelioration deformation various by 

within the limits which does not deviate from the meaning of this invention to be possible. 

[0096] 

[Effect of the Invention] A developer residue detection means to detect the developer residue of the developer interior of 
a room based on the light-receiving condition in the photo detector of the light which according to image formation 
equipment according to claim 1 it irradiates from a light emitting device and penetrates a light transmission aperture, 
Since it had the thickness specification-part material which has the press member formed by the rubber member pressed 
by developer support, and forms the thin layer of a developer on developer support The bury lump to the toner mother 
particle of an external additive can be reduced remarkably, and the fluid fall of the developer returned to the developer 
interior of a room can be prevented certainly. Consequently, since time amount until it returns to the condition of having 
been stabilized can maintain at abbreviation regularity even when generating of the deviation in the developer interior of 
a room can be prevented certainly and it moves with the conveyance actuation to a processing laboratory in the 
developer interior of a room Without depending on the merits and demerits of the duration of service of image 
formation equipment, it is stabilized correctly and detection of the developer residue of the developer interior of a room 
performed based on the light-receiving condition in the photo detector of the light which it irradiates from a light 
emitting device with a developer residue detection means, and penetrates a light transmission aperture can be 
performed. 

[0097] According to image formation equipment according to claim 2, since developer support was formed by the 
conductive rubber member, the pressure from the press member to an external additive can be reduced further. 
Therefore, the bury lump to the toner mother particle of an external additive can be reduced much more remarkably, and 
the fluid fall of a developer indoor developer can be prevented much more certainly. Consequently, without depending 
on the merits and demerits of the duration of service of image formation equipment, it is stabilized much more correctly 
and detection of the developer residue of the developer interior of a room can be performed. 
[0098] Although it was made to convey to said processing laboratory through said opening according to image 
formation equipment according to claim 3 while preparing the developer stirring conveyance member free [ rotation ] 
inside the developer room and stirring the developer in said processing laboratory Since the fluid fall of a developer is 
prevented certainly as mentioned above, fluctuation of time amount until it falls from a developer stirring conveyance 
member and returns to the original location can be certainly prevented, when the duration of service of image formation 
equipment continues at a long period of time. Moreover, generating of the deviation of a developer can be prevented 
certainly in the developer interior of a room. Consequently, without depending on the duration-of-service merits and 
demerits of image formation equipment, it is stabilized correctly and detection of the developer residue of the developer 
interior of a room can be performed. 

[0099] According to image formation equipment according to claim 4, since at least two kinds of external additives with 
which particle size differs were **(ed) outside to said developer, an external additive with a big particle size can be 
operated as it as a spacer to an external additive with a small particle size, and the bury lump by the toner mother 
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particle of an external additive with a small particle size can be prevented much more certainly to it. Therefore, the fluid 
falFof a developer can be prevented much more certainly, without depending on the duration-of-service merits and 
demerits of image formation equipment, it is stabilized correctly and detection of the developer residue of the developer 
interior of a room can be performed. 

[0100] According to image formation equipment according to claim 5, rather than the developer which **(ed) only the 
external additive of the minimum particle size outside to said developer Since the direction of the developer which used 
together the external additive of the minimum particle size and other external additives, and **(ed) outside **(ed) at 
least two kinds of external additives combined so that a fluidity might become low outside It can prevent being buried 
with the developer of the external additive of the minimum particle size with an external additive with a large particle 
size in the inclination to reduce a fluidity with the external additive of the minimum particle size while keeping the 
fluidity of a developer good. Consequently, even when image formation equipment uses it for a long period of time, 
having continued, the bury lump of an external additive to the toner in the press section of thickness specification-part 
material and developer support can be reduced, and the fluidity of a developer can be kept good. Therefore, since time 
amount until it returns to the condition of having been stabilized can maintain at abbreviation regularity even when the 
deviation of a developer indoor developer can be prevented and it moves with the conveyance actuation to a processing 
laboratory in the developer interior of a room, without depending on the merits and demerits of the duration of service . 
of image formation equipment, it is stabilized correctly and detection of the developer residue of the developer interior 
of a room by the developer residue detection means can be performed. 

[0101] Since according to image formation equipment according to claim 6 the press member was formed with silicone 
rubber even if there was little thickness specification-part material By thrust lower than the case where it forms by other 
rubber members, can give enough factional electrification charges to a developer, and by reduction of the thrust to the 
developer from a press member The bury lump of an external additive to a toner mother particle can be prevented much 
more certainly, and the fluid fall of a developer can be prevented much more certainly. Consequently, without 
depending on the merits and demerits of the duration of service of image formation equipment, it is stabilized correctly 
and detection of the developer residue of the developer interior of a room by the developer residue detection means can 
be performed. 

[0102] Since the bury lump of an external additive to a toner mother particle can be certainly prevented even when the 
polymerization toner produced by the polymerization method is used as a developer according to image formation 
equipment according to claim 7, the very high fluidity of a polymerization toner is maintainable, it is stabilized much 
more correctly and detection of the developer residue of the developer interior of a room by the developer residue 
detection means can be performed. 

[0103] Since it had the thickness specification-part material which has the press member formed by the rubber member 
pressed by developer support, and forms the thin layer of a developer on developer support according to the developer 
according to claim 8, the bury lump to the toner mother particle of an external additive can be reduced remarkably, and 
the fluid fall of the developer returned to the developer interior of a room can be prevented certainly. Consequently, 
since time amount until it returns to the condition of having been stabilized can maintain at abbreviation regularity even 
when generating of the deviation in the developer interior of a room can be prevented certainly and it moves with the 
conveyance actuation to a processing laboratory in the developer interior of a room The detection of the developer 
residue of the developer interior of a room performed based on the light-receiving condition in the photo detector of the 
light which it irradiates from a light emitting device with the developer residue detection means with which image 
formation equipment was equipped, and penetrates a light transmission aperture It can be made to carry out by being 
stabilized correctly, without depending on the merits and demerits of the duration of service of a developer. 
[0104] According to the developer according to claim 9, since developer support was formed by the conductive rubber 
member, the pressure from the press member to an external additive can be reduced further. Therefore, the bury lump to 
the toner mother particle of an external additive can be reduced much more remarkably, and the fluid fall of a developer 
indoor developer can be prevented much more certainly. Consequently, without depending on the merits and demerits of 
the duration of service of a developer, it can be stabilized much more correctly and detection of the developer residue of 
the developer interior of a room can be made to perform. 

[0105] Although it was made to convey to said processing laboratory through said opening according to the developer 
according to claim 10 while preparing the developer stirring conveyance member free [ rotation ] inside the developer 
room and stining the developer in said processing laboratory Since the fluid fall of a developer is prevented certainly as 
mentioned above, fluctuation of time amount until it falls from a developer stirring conveyance member and returns to 
the original location can be certainly prevented, when the duration of service of a developer continues at a long period 
of time. Moreover, generating of the deviation of a developer can be prevented certainly in the developer interior of a 
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room. Consequently, without depending on the duration-of-service merits and demerits of a developer, it can be 
stabilized correctly and detection of the developer residue of the developer interior of a room can be made to perform. 
[0106] According to the developer according to claim 11, since at least two kinds of external additives with which 
particle size differs were **(ed) outside to said developer, an external additive with a big particle size can be operated as 
it as a spacer to an external additive with a small particle size, and the bury lump by the toner mother particle of an 
external additive with a small particle size can be prevented much more certainly to it. Therefore, the fluid fall of a 
developer can be prevented much more certainly, without depending on the duration-of-service merits and demerits of a 
developer, it can be stabilized correctly and detection of the developer residue of the developer interior of a room can be 
made to perform. 

[0107] According to the developer according to claim 12, rather than the developer which **(ed) only the external 
additive of the minimum particle size outside to said developer Since the direction of the developer which used together 
the external additive of the minimum particle size and other external additives, and **(ed) outside **(ed) at least two 
kinds of external additives combined so that a fluidity might become low outside It can prevent being buried with the 
developer of the external additive of the minimum particle size with an external additive with a large particle size in the 
inclination to reduce a fluidity with the external additive of the minimum particle size while keeping the fluidity of a 
developer good. Consequently, even when a developer uses it for a long period of time, having continued, the bury lump 
of an external additive to the toner in the press section of thickness specification-part material and developer support can 
be reduced, and the fluidity of a developer can be kept good. Therefore, without depending on the merits and demerits 
of the duration of service of a developer, it can be stabilized correctly and detection of the developer residue of the 
developer interior of a room by the developer residue detection means with which image formation equipment was 
equipped can be made to perform, since time amount until it returns to the condition of having been stabilized can 
maintain at abbreviation regularity even when the deviation of a developer indoor developer can be prevented and it 
moves with the conveyance actuation to a processing laboratory in the developer interior of a room. 
[0108] Since according to the developer according to claim 13 the press member was formed with silicone rubber even 
if there was little thickness specification-part material By thrust lower than the case where it forms by other rubber 
members, can give enough frictional electrification charges to a developer, and by reduction of the thrust to the 
developer from a press member The bury lump of an external additive to a toner mother particle can be prevented much 
more certainly, and the fluid fall of a developer can be prevented much more certainly. Consequently, without 
depending on the merits and demerits of the duration of service of a developer, it can be stabilized correctly and 
detection of the developer residue of the developer interior of a room by the developer residue detection means with 
which image formation equipment was equipped can be made to perform. 

[0109] Since the bury lump of an external additive to a toner mother particle can be certainly prevented even when the 
polymerization toner produced by the polymerization method is used as a developer according to the developer 
according to claim 14 The very high fluidity of a polymerization toner is maintainable, it can be stabilized much more 
correctly and detection of the developer residue of the developer interior of a room by the developer residue detection 
means with which image formation equipment was equipped can be made to perform. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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[Drawing 8] 
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